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Ledderhose’s  disease  is  benign  ﬁbroblastic  proliferation  of  the  plantar  aponeurosis,  the
causes  of  which  are  still  unknown.  It  is  characterized  by  local  proliferation  of  ﬁbrous
tissue  within  the  superﬁcial  plantar  aponeurosis,  and  the  condition  may  be  bilateral.  The
clinical  diagnosis  is  best  conﬁrmed  by  ultrasonography  and  particularly  by  MRI.  Treatment  is
above  all  medical.  Surgical  treatment  is  reserved  for  painful  forms  once  histopathological
examination  has  provided  certain  diagnosis.
Observation
We  report  the  case  of  a  54-year-old  male  patient,  referred  to  the  emergency  department
for  examination  of  a  nodular  swelling  of  the  right  plantar  arch  which  had  increased  in
size,  become  painful  and  hindered  walking,  but  not  prevented  function.  Vital  signs  and
laboratory  tests  were  normal.  An  ultrasound  examination  followed  by  an  MRI  was  requested
to  eliminate  a  tumor,  given  the  painful  character  and  increase  in  size.
Ultrasound  (Fig.  1)  found  a  homogeneous  hypoechoic  nodule  involving  the  thickness  of
the  superﬁcial  plantar  aponeurosis,  with  considerable  hyperemia  in  Doppler  mode.  During
the  comparative  examination,  we  found  two  nodules  with  the  same  ultrasound  appearance
in  the  contralateral  plantar  aponeurosis.The  MRI  (Fig.  2) conﬁrmed  the  ultrasound  data  by  ﬁnding  fusiform  thickening  in  the  distal
part  of  the  superﬁcial  plantar  aponeurosis,  which  was  hyperintense  with  proton  density
weighting  after  fat  saturation,  hypointense  with  T1  weighting,  and  intensely  enhanced
after  gadolinium  chelate  injection.
∗ Corresponding author.
E-mail address: omar.adib@yahoo.fr (O. Adib).
2211-5684/$ — see front matter © 2014 Éditions franc¸aises de radiologie. Published by Elsevier Masson SAS. All rights reserved.
http://dx.doi.org/10.1016/j.diii.2014.01.018
894  O.  Adib  et  al.
Figure 1. Ultrasound image of the right foot with comparative examination. B mode examination (a) found a homogeneous hypoechoic
nodule with clean margins (double arrow), in the thickness of the distal part of the superﬁcial plantar aponeurosis (arrow). There is
considerable hyperemia in Doppler mode (b) (curved arrow). The comparative examination (c) found two similar nodules (arrowheads) with
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che same ultrasound appearance in the left plantar aponeurosis.
Diagnosis  of  plantar  ﬁbromatosis  was  suggested,  then
onﬁrmed  by  the  histological  examination  and  immunohis-
ochemistry  (Fig.  3)  after  performing  an  ultrasound-guided
iopsy.
The  analysis  showed  many  parallel,  spindle-shaped  cells,
ith  no  identiﬁable  mitosis,  within  an  abundant  and  dense
yaline  collagen  (Fig.  3c).  The  cells  were  intensely  labeled
y  smooth  muscle  anti-actin  (Fig.  3b).  The  other  markers
AE1-AE3,  caldesmon,  desmin,  EMA,  PS100,  myogenin,  CD34
nd  MUC4)  were  negative.  The  proliferative  index  assessed
ith  MIB-1  was  low  (Fig.  3d).
Given  the  radiology,  histology  and  immunohistochemistry
ata,  the  diagnosis  of  plantar  ﬁbromatosis  was  conﬁrmed.
iscussion
lantar  ﬁbromatosis  (Ledderhose’s  disease)  is  characterized
y  nodular  ﬁbrosis  of  the  superﬁcial  plantar  aponeurosis.
nset  is  between  30  and  50  years  of  age  and  there  is  bilateral
nvolvement  in  20—50%  of  cases  [1].  It  can  be  combined  with
almar  ﬁbromatosis  (Dupuytren’s  disease)  in  10—65%  and  to
enile  ﬁbromatosis  (La  Peyronie’s  disease)  in  approximately
%  of  cases  [2,3].
Forms  of  the  condition  in  children  and  adolescents  are
ot  rare.
Clinically,  this  disease  appears  as  one  or  more  subcuta-
eous,  painless  nodules  in  the  medial  part  of  the  plantar
poneurosis.  They  become  symptomatic  on  walking,  some-
imes  disabling  when  they  increase  in  size  due  to  an
nﬂammatory  reaction  or  if  there  is  extension  to  the  adja-
ent  muscles  or  neurovascular  structures  [4].
T
l
o
tUnlike  the  effect  of  palmar  lesions  on  the  ﬁngers,  plantar
esions  do  not  result  in  ﬂexion  of  the  toes.  With  ultrasound,
he  condition  presents  as  a single  or  multiple  areas  of  hypoe-
hoic  thickening  of  the  plantar  aponeurosis.  The  lesions  are
ntra-aponeurotic  but  occur  most  often  superﬁcially.  Longi-
udinally  they  are  spindle-shaped,  with  a  rounded  transverse
ection.
They  can  be  heterogeneous  and  even  show  vasculariza-
ion  with  Doppler,  when  studied  in  the  painful  phase.
With  MRI,  the  lesions  are  hypointense  or  intermediate
ith  T1  and  T2  weighting,  relative  to  the  signal  from  the
uscle,  and  hyperintense  with  proton  density  weighing  after
at  saturation  (PD  FatSat).  Following  gadolinium  chelate
njection  there  is  considerable  enhancement  [4].
In  the  clinical  radiological  context,  histopathological  and
mmunohistochemical  examinations  conﬁrmed  the  diagnosis
ith  certainty.
Microscopically,  plantar  ﬁbromatosis  is  deﬁned  as  a  pro-
iferation  of  relatively  monomorphic  cells,  organized  in
ayers  but  usually  in  nodules,  with  no  atypia,  with  thin  elon-
ated  nuclei  containing  ﬁne  chromatin  and  small  nucleoli.
Plantar  lesions  appear  to  be  hypercellular,  in  contrast  to
almar  lesions.  The  morphology  of  old,  developed  lesions
s  much  less  rich  in  cells  but  has  a  distinct  increase  in  the
ollagen  component.
The  histological  characteristics  of  plantar  ﬁbromato-
is  are  still  rather  non-speciﬁc,  but  immunohistochemistry
an  eliminate  the  differential  diagnoses  of  this  condition.
he  absence  of  anti-S100  labeling  does  not  suggest  pro-
iferation  of  Schwann  cells  (neuroﬁbroma  or  schwannoma)
r  melanocytes  (a  melanotic  lesion),  while  the  fact  that
he  anti-EMA  marker  is  negative  argues  against  perineural
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Figure 2. Sagittal and axial MRI slices of the left foot before and after gadolinium injection. These slices show fusiform thickening
(double arrows) which is hyperintense with proton density weighting after fat saturation (a), hypointense with T1 weighting (b), involves
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rthe thickness of the distal part of the superﬁcial plantar aponeurosi
sagittal sequences (c) and T1-weighted coronal sequences after fat
cell  proliferation  (perineurioma).  Proliferation  of  smooth  or
striated  muscle  cells  is  eliminated  by  the  absence  of  anti-
caldesmon,  anti-desmin,  and  anti-myogenin  labeling,  while
proliferation  of  epithelial  cells  is  eliminated  by  the  absence
of  anti-AE1-AE3  labeling.  The  absence  of  anti-CD34  and  anti-
MUC4  labeling  argues  against  a  solitary  ﬁbrous  tumor  or  a
low-grade  ﬁbromyxoid  sarcoma.
Diagnosis  is  above  all  clinical:  certain  clinical  radiolog-
ical  presentations  may  indeed  appear  disturbing,  but  the
w
o
[ is intensely enhanced after injection (arrows) on the T1-weighted
ration (d). The underlying muscle (•) is normal.
istopathology  results  should  then  provide  weight  to  the
rgument  for  its  benign  nature.
The  prognosis  for  this  lesion  is  above  all  related  to  the
uality  of  surgical  ablation  so  that  the  risk  of  local  recur-
ence  is  limited  [5].The  risk  of  recurrence  appears  to  be  higher  in  patients
ith  bilateral  and/or  multiple  lesions,  with  a  family  history
f  the  condition,  or  who  develop  a  post-operative  neuroma
6].
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Figure 3. Clinical appearance (a), microscopic examination (b) and immunohistochemical tests (c, d). The clinical examination found
plantar arch swelling with signs of local inﬂammation (arrowhead). The microscopic examination (b) found many spindle-shaped cells with
elongated nuclei (arrows). These more or less parallel cells are within an abundant and dense collagen stroma (•) vascularized by many
small venules and arterioles (double arrow). Immunohistochemical tests found intense cytoplasmic labeling with smooth muscle anti-actin
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severity in Dupuytren’s disease. Br J Hosp Med 2007;68:604—9.c) (arrow). MIB-1 (d) marks rare proliferative cell nuclei (curved a
nd MUC4 labeling proved negative.
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